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D
uring the past decade, the underlying molecular
bases for almost two hundred genetic disorders
with cutaneous manifestations have been eluci-
dated. Among the earliest investigations were stu-
dies focused on keratin gene mutations, resulting
in epidermolysis bullosa simplex. These investigations demon-
strated that the severe Dowling-Meara form of epidermolysis bul-
losa simplex, with its extensive skin and mucosal blistering,
resulted from mutations in critical, end terminal rod domains of
genes encoding partner keratins 5 and 14. Subsequently, evalua-
tion of patients with the milder and localized Weber-Cockayne
form of epidermolysis bullosa simplex showed mutations predo-
minantly in the head and linker 1^2 regions of these keratin
genes, regions that encode protein domains that are not as critical
for keratin protein function (for review, Irvine and McLean,
1999). These studies con¢rmed the allelic relationship among
types of epidermolysis bullosa simplex, regardless of severity,
and suggested the importance of genotype-phenotype correla-
tions. Consistently, studies of patients with bullous congenital
ichthyosiform erythroderma, characterized by generalized scaling
and super¢cial blistering resulting from mutations in partner ker-
atins 1 and 10, have led to the discovery that mild, localized forms
of BCIE can result from mutations more proximal in the keratin
10 gene at regions less critical for keratin protein function (Syder
et al, 1994).
In this issue, two papers further reveal the value of building
upon our current knowledge of the molecular basis of genetic
disorders to classify additional genodermatoses, understand their
mechanisms, and extend genotype-phenotype correlations. One
of these genodermatoses, acrokeratosis verruciformis of Hopf
(AKV), is characterized by small verrucous papules on the dorsal
aspects of the hands and feet that, although they show no dysker-
atosis histologically, resemble clinically the acral papules seen in
patients with Darier’s disease. Patients with Darier’s disease have
recently been shown to have mutations in ATP2A2, which en-
codes the sarco/endoplasmic reticulum calcium ATPase type 2
(SERCA2) (Sakuntabhai et al, 1999). The activity of SERCA2 is
critical for the active transport of calcium ions from cytosol to
the sarcoplasmic or endoplasmic reticulum, and regulates cell-
to-cell adhesion and epidermal di¡erentiation. Given the similar-
ity in the acral verrucous papules of AKV and Darier’s disease,
Dhitavat et al investigated the possibility of ATP2A2 mutations
as the underlying basis for AVH in a large kindred (Dhitavat
et al, 2003). A novel mutation at P602L in the ATP2A2 gene
was shown in a¡ected family members, providing evidence that
acrokeratosis verruciformis of Hopf and Darier’s disease are allelic
variants. Although one might assume that the mild and more
limited clinical phenotype of AKV re£ects a mutation in a less
highly conserved region that is less important for function, this
P602L mutation, in fact, occurs in a conserved amino acid and
results in functional inactivation of the SERCA2 protein with
complete loss of calcium transport, as occurs with mutations that
lead to the phenotype of Darier’s disease. Further studies will be
needed to address the mechanism for the milder clinical pheno-
type in AKV.
‘‘Self-healing collodion babies’’ (also called ‘‘lamellar exfolia-
tion of the newborn’’) are indistinguishable clinically at birth
from other collodion babies, characterized by their encasement
within a glistening ‘‘collodion-like’’ membrane. This collodion
membrane is gradually shed during the ¢rst month of life, and
the long-term clinical phenotype is revealed during the subse-
quent months. Most a¡ected infants evolve into the phenotype
of classical lamellar ichthyosis, with thick plates of scale in a gen-
eralized distribution. Many patients with lamellar ichthyosis lack
active transglutaminase I, an enzyme involved in formation of the
corni¢ed envelope, and several mutations in theTGM1 gene have
been identi¢ed (Huber et al, 1995a,b). In contrast to the majority
of collodion babies, ‘‘self-healing collodion babies’’ shed their col-
lodion membranes, but show no or minimal scaling subse-
quently. This evolution raises questions about the underlying
genetic basis that allows this spontaneous clearance, speci¢cally
whether self-healing collodion babies have aTGM1 defect that
leads to a milder phenotype and why patients are so severe at
birth but become virtually normal phenotypically after shedding
of the collodion membrane during the ¢rst month of life. In the
second paper, Raghunath et al examine the mutational basis of
two siblings who were ‘‘self-healing collodion babies’’, and show
heterozygous missense mutations in TGM1 as the cause of the
disorder (Raghunath et al, 2003). The ¢rst mutation, G278R, has
been described previously in a patient with lamellar ichthyosis
and molecular modeling studies show that it results in an inactive
transglutaminase I protein. Yet transglutaminase I activity, while
virtually absent in skin obtained at 2 days of age, is clearly present
in skin taken from the two siblings at 4 months and 4 years of
age. It is the second missense mutation, D490G, which is novel
and likely explains the evolving nature of the phenotype in these
babies. Raghunath et al show by molecular modeling and bio-
chemical assays that the D490 site chelates water molecules at
higher hydrostatic pressures, leading to the inactive trans confor-
mation.With lower hydrostatic pressures, cis isomerization occurs
at the active site region of transglutaminase I, leading to increased
enzyme activity. At high hydrostatic pressure, recombinant trans-
glutaminase I protein with the D490G mutation is virtually in-
active; however, at low hydrostatic pressure, the recombinant
mutant protein shows approximately 80% of wildtype activity.
Given the di¡erence in hydrostatic pressure of the in utero envir-
onment and the dry environment after birth, the altered role of
the D490 site in the absence of high hydrostatic pressure may ex-
plain the normalization of the phenotype in the weeks after birth.
These studies extend our knowledge about two relatively mild
cutaneous genetic disorders, suspected to be allelic to more severe
genodermatoses based on their clinical characteristics. The study
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by Raghunath et al also elucidates the role of the D490 site of
transglutaminase I in regulating the enzyme’s activity relative to
the environment; perhaps this increased activity of transglutamin-
ase I in the absence of the wet, in utero milieu also contributes to
the rapid maturation of skin during the ¢rst weeks of life in
general, particularly in very premature infants. Future studies will
allow us to address the speci¢city of this underlying basis for
self-healing collodion babies, given thatTGM1 is only one of at
least 4 genes mapped in di¡erent kindreds with lamellar ichthyosis
(Huber et al, 1995a; Parmentier et al, 1996; Fischer et al, 2000; Kreb-
sova et al, 2001). Ultimately, the improved understanding of the
function of these keratinocyte genes and the recognition of their
role in human skin conditions will lead to correction through
gene or pharmacologic manipulation.
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